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3) Details of ESI-mass spectrometric experiments
Standard Schlenk techniques were applied in all cases to exclude traces of moisture. All reagents as well as anhydrous cyclopentyl methyl ether (CPME) and anhydrous methyl tert-butyl ether (MTBE) were purchased and used without further purification. Tetrahydrofuran (THF) was dried over sodium/benzophenone and freshly distilled. Solutions of LiAgMe 2 •Li(CN) were prepared by transmetallation of Ag(CN) (0.625 mmol) with MeLi (1.25 mmol) in THF (5 mL) at −78 °C under argon. Subsequent reaction with methyl or allyl iodide (0.258 mmol) afforded solutions of the tetraalkylargentates. Sample solutions were diluted by a factor of 5 and then directly injected into a micrOTOF-Q II mass spectrometer (Bruker Daltonik) via gas-tight syringes at a flow rate of 8 µL min −1
. Prior to mass spectrometric experiments, the ESI source including the inlet system was flushed with dry THF for at least 60 min. Nitrogen was used both as drying gas (60 °C, typical flow rate of 5 L min −1 ) and nebulizer gas (typical backing pressure of 0.7 bar). An ESI voltage of 3.5 kV was applied. In gas-phase fragmentation experiments, ions of interest were mass-selected with an isolation width of 1.0-2.0 u, accelerated to a kinetic energy of E LAB , and allowed to collide with nitrogen gas. The mass spectrometer was externally calibrated with a mixture of CF 3 COOH and phosphazenes in H 2 O/MeCN. The Bruker DataAnalysis software package was used for the calculation of theoretical m/z ratios and isotope patterns.
In order to study the formation of argentate(III) complexes in solvents that are less polar than THF (relative permittivity ε 298 K = 7.42), 3 analogous experiments were performed in CPME (ε 298 K = 4.76) 4 and MTBE (ε 298 K = 2.60), 4 respectively.
S3
4) Full description of computational details
Except for natural population analysis (NPA), 5 corresponding to Grid7 were applied throughout), the cc-pVDZ basis sets 9 were used for main group elements and the relativistic ECP28MDF pseudopotential 10a together with the cc-pVDZ-PP basis set 10b for silver. On the basis of the corresponding analytical harmonic frequency calculations, the optimized structures of reactants and products were confirmed as energy minima, and transition structures were validated as energy saddle points. Moreover, the depicted energy profiles were ensured to correspond to minimum-energy pathways by displacing each transition structure along both directions of the transition mode and conducting PBE0-D3BJ/cc-pVDZ geometry optimizations of the displaced structures, which led to the given energy minima. were used for main group elements. For silver, the ECP28MDF pseudopotential together with the aug-cc-pVTZ-PP basis set 10b and the associated correlation fitting basis set 15 were applied. The gas-phase energy H 0 for each species was obtained by adding the PBE0-D3BJ/cc-pVDZ zero-point vibrational energy to the DLPNO-CCSD(T)/cc-pVTZ SPE.
In order to determine the G 298 energy for a particular species in THF at 298 K, thermal energy and entropy corrections as well as the solvation energy ∆G solv were calculated and added to H 0 (THF molecules of the first solvation shell of a coordinatively unsaturated lithium center were explicitly considered). Thermal energy and entropy corrections at 298 K and 1.01325 bar were provided from ORCA 4.0 in the course of the PBE0-D3BJ/ccpVDZ harmonic frequency calculations on the basis of the statistical mechanics equations for an ideal gas and the quasi-RRHO approach of Grimme. 16 To account for the standard state of a compound in solution (12.3 M for explicitly considered THF molecules and 1 M for all other species), the obtained gas-phase translational entropy was adjusted. For each PBE0-D3BJ/cc-pVDZ gas-phase structure, ∆G solv was calculated as the difference between the corresponding PBE0-D3BJ/cc-pVDZ SPE and the SPE obtained from a PBE0-D3BJ/cc-pVDZ calculation featuring the conductor-like polarizable continuum model (C-PCM) 17a for THF (GEPOL 17b-d solventexcluded surfaces were applied and the outlying charge correction was considered throughout). Within these C-PCM calculations, the COSMO 18a epsilon function was chosen for neutral species as suggested by Our approach for calculating G 298 energies in solution strictly follows recommendations for the correct use of continuum solvent models. 19 Thus, in line with the conclusion of a recent publication of Plata et al., 20 we did not consider alternative suggestions for calculating entropic contributions in solution.
For comparison, ∆G solv values were determined as described above by using ORCA's default implementation of the SMD model, 21 which not only considers the electrostatic contribution to ∆G solv , but also explicitly takes into account non-electrostatic contributions. (lime green) in THF. Gas-phase energies were obtained from DLPNO-CCSD(T)/cc-pVTZ//PBE0-D3BJ/cc-pVDZ calculations. The C-PCM approach was used for calculating the corresponding PBE0-D3BJ/cc-pVDZ solvation energies. solvent separated ion pair (blue); contact-ion pair (red); neutral [AgMe 3 ] (green) in THF. Gas-phase energies were obtained from DLPNO-CCSD(T)/cc-pVTZ//PBE0-D3BJ/cc-pVDZ calculations. The SMD approach was used for calculating the corresponding PBE0-D3BJ/cc-pVDZ solvation energies. 
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